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FRQVLGHUHG1+$FFRUGLQJO\VRPHSXUHJDVSHUPHDWLRQPHDVXUHPHQWVKDYHEHHQSHUIRUPHG
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ILJXUHDGDSWHGIRUFRUURVLYHDQGWR[LF
JDVHV7KLVFODVVLFDOPHWKRGDOORZVDQH[SHULPHQWDODQGHDV\WRGRGHWHUPLQDWLRQRIWKHSXUH
JDVSHUPHDWLRQSURSHUWLHVDFURVVGHQVHPHPEUDQHVDFFRUGLQJWRWKHVROXWLRQGLIIXVLRQPRGHO
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DPPRQLDDQGRWKHUQRQWR[LFJDVHV
([SHULPHQWVKDYHEHHQUHSHDWHGVHYHUDOWLPHVF\FOLFDOO\DQGRYHUVHYHUDOZHHNV$QDYHUDJH
HUURU RI OHVV WKDQ  LV REWDLQHG IRU WKH GLIIHUHQW VHW RI FRQGLWLRQV +\GURJHQ SHUPHDELOLW\
FRHIILFLHQWVDUHWDNHQIURP>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7KH SHUPHDWLRQ H[SHULPHQWV SHUIRUPHG KDYH VKRZQ H[WUHPHO\ KLJK VHOHFWLYLWLHV DQG
SHUPHDELOLWLHVYDOXHVLQIDYRURI1+6KRZLQJD1+1VHOHFWLYLW\RIPRUHWKDQDWDPELHQW
WHPSHUDWXUHWKHVHYDOXHVDUHXQH[SHFWHGVLQFH37)(3LVDVHPLFU\VWDOOLQHSRO\PHUVKRZLQJD
UHODWLYHO\ ORZ IUDFWLRQDO IUHH YROXPH HYDOXDWHG WR  >@ $ PRUH LQGHSWK DQDO\VLV RI
SHUPHDWLRQUHVXOWVVKRZVWKDWVXUSULVLQJO\1+GLIIXVLRQFRHIILFLHQWVDUH ORZHUWKDQQLWURJHQ¶V
HYHQ DW KLJKHU WHPSHUDWXUH 0RUHRYHU 1+ VROXELOLW\ FRHIILFLHQWV DUH H[WUHPHO\ KLJK ,Q WKLV
FRQWULEXWLRQWKHVHYDOXHVZLOOEHGLVFXVVHGLQRUGHUWRXQGHUVWDQGWKHPHDQLQJRIWKHVHUHVXOWV
7KH SXUH JDV SHUPHDELOLWLHV DQG VHOHFWLYLWLHV KDYH EHHQ XVHG WR SUHGLFW WKH SRWHQWLDO RI
PHPEUDQH VHSDUDWLRQ WKDQNV WR WKH VRIWZDUH 0HP3UR IRU 1+ UHFRYHU\ LQ WKH DPPRQLD
V\QWKHVLV ORRS ,Q WKHFRQYHQWLRQDOSURFHVV WKHVWUHDP OHDYHV WKHFRQYHUWHUDW DSUHVVXUHRI
EDU DQG FRQWDLQV  1+  1 DQG  + 7KH PL[WXUH LV WKHQ FRROHG WR D ORZ
WHPSHUDWXUHXQWLODQDPPRQLDFRQFHQWUDWLRQRI LQ WKHUHF\FOHGVWUHDP LV UHDFKHG >@7KH
PDLQREMHFWLYHZDVWRHYDOXDWHWKHDELOLW\RIWKH37)(3PHPEUDQHWRSHUIRUPWKLVVHSDUDWLRQDW
DQLQWHUPHGLDWHWHPSHUDWXUH7KHPRGHOOLQJRIDPPRQLDUHFRYHU\E\JDVVHSDUDWLRQPHPEUDQH
LV EDVHG RQ D ZHOO NQRZQ FURVVSOXJ IORZ PRGHO 7KH SHUIRUPDQFHV RI WKH VHSDUDWLRQ DUH
VLPXODWHGEDVHGRQWKHQXPHULFDOUHVROXWLRQRIWKHFKDUDFWHULVWLFPDVVEDODQFHHTXDWLRQ>@
7KH ILJXUH  VKRZV D VLPSOLILHG GLDJUDP RI D VLQJOH VWDJH SURFHVV PHPEUDQH XQLW IRU 1+
UHPRYDO 7ZR IHHG WHPSHUDWXUHV ZHUH FRQVLGHUHG & DQG & DQG WKH FRUUHVSRQGLQJ
PHPEUDQHVHOHFWLYLWLHVDVZHOODVWKHRSHUDWLQJSDUDPHWHUVDUHUHVXPHGRQWKHILJXUHEHORZ
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WKH UHWHQWDWH LW JLYHV WKH JOREDO WUDGHRII H[LVWLQJ EHWZHHQ WHPSHUDWXUH RI WKH FRROHG IHHG
PHPEUDQH VHOHFWLYLW\ PHPEUDQH DUHD QHHGHG IRU WKH HIIHFWLYH VHSDUDWLRQ DQG DPPRQLD
UHFRYHU\
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1+UHFRYHU\UDWLRIUDFWLRQRI1+UHFRYHUHGLQWKHSHUPHDWHVWUHDP
:KDWHYHU WKH WHPSHUDWXUH FRQVLGHUHG WKH 37)(3 JDV VHSDUDWLRQ PHPEUDQH DOORZV LQ ERWK
FDVHWRUHDFKDDPPRQLDFRQFHQWUDWLRQLQWKHUHWHQWDWHXVLQJUHDVRQDEOHPHPEUDQHDUHD
0RUHRYHULQERWKFDVHWKHFRUUHVSRQGLQJ1+UHFRYHU\UDWLRLVYHU\KLJKW\SLFDOO\DERYH
/RZHULQJ WKH IHHG WHPSHUDWXUH IURP & WR & DOORZV GHFUHDVLQJ VLJQLILFDQWO\  WKH
PHPEUDQHVXUIDFHDUHD7KLVUHVXOWVKRXOGEHEDODQFHGZLWKWKHDGGLWLRQDOFRVWJHQHUDWLQJE\D
IXUWKHUFRROLQJRIWKHJDVPL[WXUH
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>@86*HRORJLFDO6XUYH\0LQHUDO&RPPRGLW\6XPPDULHV-DQXDU\
>@%DUWHOV-53DWH50$)HDVLELOLW\VWXG\RILPSOHPHQWLQJDQ$PPRQLD(FRQRP\
>@ 9RURW\QWVHY ,9 'UR]GRY 3 1 .DU\DNLQ 1 9 $PPRQLD SHUPHDELOLW\ RI D FHOOXORVH
DFHWDWHPHPEUDQH,QRUJDQLF0DWHULDOV
>@%KRZQ$&XVVOHU(/0HFKDQLVPIRUVHOHFWLYHDPPRQLDWUDQVSRUWWKURXJK
SRO\YLQ\ODPPRQLXPWKLRF\DQDWHPHPEUDQHV-$P&KHP6RF
>@ +H < &XVVOHU (/ $PPRQLD SHUPHDELOLWLHV RI SHUIOXRURVXOIRQLF PHPEUDQHV LQ YDULRXV
LRQLFIRUPV-0HPE6FL
146   C. Makhloufi  et al. /  Procedia Engineering  44 ( 2012 )  143 – 146 
>@ &DPXV 2 3HUHUD 6 &ULWWHQGHQ % YDQ 'HOIW < & 0H\HU ' ) 3 $ & 3H[ 3
.XPDNLUL ,0LDFKRQ6'DOPRQ-$7HQQLVRQ6&KDQDXG3*URHQVPLW(DQG1REHO
:&HUDPLFPHPEUDQHVIRUDPPRQLDUHFRYHU\$,&K(-±
>@*OHULD0'H-DHJHU53RO\SKRVSKD]HQHV$5HYLHZ7RSLFVLQ&XUUHQW&KHPLVWU\
9ROXPH
>@*OHULD0%HUWDQL5'H-DHJHU5)OXRULQHFRQWDLQLQJSKRVSKD]HQHSRO\PHUV-RXUQDORI
)OXRULQH&KHPLVWU\±
>@+LURVH7.DPL\D<0L]RJXFKL.*DVWUDQVSRUW LQSRO\>ELVWULIOXRURHWKR[\SKRVSKD]HQH@-
$SSO3RO\P6FL±
>@ +X 1 )ULHG -57KH DWRPLVWLF VLPXODWLRQ RI WKH JDV SHUPHDELOLW\ RI
SRO\RUJDQRSKRVSKD]HQHV 3DUW  3RO\>ELVWULIOXRURHWKR[\SKRVSKD]HQH@ 3RO\PHU 
±
>@%RXQDFHXU 1 /DSH ' 5RL]DUG & 9DOOLqUHV ( )DYUH 0HPEUDQH SURFHVVHV IRU SRVW
FRPEXVWLRQFDUERQGLR[LGHFDSWXUHDSDUDPHWULFVWXG\(QHUJ\
.H\ZRUGV DPPRQLD UHFRYHU\ PHPEUDQH IRU JDV VHSDUDWLRQ 3RO\SKRVSKD]HQH 6HSDUDWLRQ
SHUIRUPDQFHVLPXODWLRQ


